
Cottonwood Hills Recycling & Disposal Facility 
Emission Totals for 2014 Air Emissions Report (in tons per year) Using Title V Permit Values 

Landfill 

Open Flare 

Roads 

So~idiflca~on 

S~ockpile/Covet 

R. ,.o, ck Crushing E~0ine 

R~;k Crushing Pr~ess 

Tub Grinder 

Totals 

¯.                            Anthropogenic 
Met~yfene 

SO2 NOx NMOC ~ CO Ammonia ’* PM PM10 . .PM2,5 HAPs * Chloride 1,1,1-TCA H2S Methane CH4 N20 Totsl CO2 

2.67 - 0.552 0.063 0.0033 3,43 449.33 

21.72 27.8t 2.76 151.36 7,631 : 7.631 : 7,631 0,129 0.006 0,004 - - 0.76 0.15 31513.41 

3.26 0,88 

0.000 

0.69 0,05 0.149 

0.000 .0.000 0.000 . 

0;0.3.! ~ 0.014 _ 0,005 

0.05 0,05 0.05 
0.013 0.013 0.0’(3 

0.000 0,000 0.000 

to.%1 
0.000 

NOTES: 
* Methylene Chloride= 1,1, I-TCA and methane are reported separately 
** Ammonia assumed to be insignificant since teachate is insignificant, 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
Open Flare Data 

Month 
December 13 

January 
February 
March 
Apdt 
May 
June 30 
July 31 

August 31 
September 30 

October 3t 
November 30 
December 31 
TOTALS 365 

D Run Hours 
743,0 

3I 683,6 
28 672,0 
31 718.8 
30 720.0 
31 742.0 

718.6 
744.0 
744.0 
716.9 
716.3 
701,9 
744,0 

8622,2 

mscf 

62,087 
50.840 
54.249 
48.417 
52.212 
53.738 
57,733 
51.838 
50.410 
57.067 
59.137 
61.319 

659,049 

Methane 

51.3% 
50.4% 
44.2% 
52.0% 
52.2% 
46,4% 
54,I% 
49,9% 
48.0% 
52.8% 
43.3% 
52.2% 
49,7% 

mmStu/hr 

28.971 
23.307 
21.811 
22.901 
24.791 
22,680 
28.410 
23.529 
22.010 
27,407 
23,292 
29,115 
34.578 

SO2 Emissions 
SO2 (IbJhr) 
per t000 

scfm = 

Ibsfhr 

5.99 
4,99 
4.98 
4.43 
4.64 
4.93 
5.12 
4.59 
4.64 
5.25 
5.55 
5.43 
5.04 

NOX Emissions 

6,45 

tpy 

2.20 
2.17 
2.32 
2.32 
2.39 
2,32 
2,40 
2A0 
2.31 
2.31 
2.26 
2.40 

27.81 

VOM Emissions CO Emissions PM Emissions 

PM (Iblhr) 
for 3000 
scfm flare = 1.77 

[bsthr tpy 

NOX (Ib/hr) 
for 3000 

3.956 scfm #are = 
tpy       Ibslhr 

2,05 6.45 
1.68 6.45 
1.79 6.45 
1.60 6.45 
1.72 6,45 
1.77 6.45 
1 .9O 6,45 
1,7I 6,45 
1.66 6,45 
1.88 6.45 
1.95 6,45 
2,02 6.45 

21.72 6.45 

iVOM (Iblhr) 
ifor3000 
scfmflare = 0.64 

tbsthr .tPY 

0,64 0.22 
0,64 0.22 
0.64 0.23 
0.64 0,23 
0.64 0,24 
0.64 0.23 
0.64 0.24 
0.64 0.24 
0.64 0,23 
0.64 0,23 
0.64 0.22 
0.64 0.24 
0,64 2.76 

co 
for 3000 
scfm flare = 35,11 

Ibslhr tpy 

35,1 12.00 
35.1 tl.80 
35.1 12.62 
35.1 12.64 
35.1 13.03 
35,1 12.62 
35.1 13.O6 
35.1 13.06 
35.1 12.59 
35.1 12.57 
35.1 12.32 
35.1 13.06 
35.1 15t .36 

.77 
,77 
.77 
.77 
.77 
,77 
,77 
.77 
.77 
,77 
.77 
.77 
.77 

0,605 
0.595 
0.636 
0.637 
0.657 
0.636 
0,658 
0.658 
0,634 
0.634 
0.621 
O,658 
7,631 

EXAMPLE CALCULATIONS 

mmBtu = F!ow (scfm) x 60 min/hr x % methane x 909. 6 btu/cft (@ 14.7 psia and 6OF) / lO00000Btu/mmBtu 

tbs/hr = mmBtu/hr x Permitted Pollutant Factor (tb/mmBtu) x Run Hours/(Days/too x 24hrS/dey) 

tpy = tbs/hr / 2000 tbs/fon x 8760 hcs/yr 

Sulfur: Average Cs f#~ reporting year was 397 ppm 

39/’ ~rn H2S ~ re, el. ,Wt. so2 x 60,000 soft1 x 1 T x = 
1,000,000 385.4 scftib-mole 2000 Ibs 

Percent Throuqhputs 

j~unDeo-Feb 
24,3% |Mar-May 

-~u~ 25. 6% ] Sep:NO~ 

I PM10 ’1 7,631 tpy 
PM2.5 I 7.631 tpy 

Ibsihour per 10C~ 

25,3% t 
24, 8% I 

1.770 Ibslhr 
1.770 Ibslhr 

lAssumed to be same as 

J TSP per AP*42, Table 24.4 

~ual Rate/hr- 659.049 mscff 8622.2 hrs = 0.0764365 MCF/hror 1,8056t28 MCF/day 
Peak Ozone Rate/hr- 163,310 mscf l 2206.6 hrs = 0.0740085 MCF/hr or 1.775104 MCFlday 



Cottonwood Hills RDF       Open Flare Data 
2014 Annual Air Emissions Report 

Anthropogenic G HG 

CH4 Emissions         N20 Emissions        Combustion CO2 

CH4 

Ibs/hr 

0.204 
0.t64 
0.I54 
0.162 
0.175 
0,160 
0.200 
0,166 
0.155 
0.I93 
0,164 
0,205 
0.244 

7.0.5..E..T03 
tpy 

0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.07 
0.06 
0,06 
0.07 
0.06 
0.08 

N20 
(lblmmBtu)-=- 1.39E-03 

Ibsthr tpy 

0.040 0.01 
0.032 0.01 
0,030 0.01 
0.032 0.01 
0.034 0.01 
0,032 0.0"~ 
0,039 0.01 
0.033 0.01 
0.031 0.01 
0.038 0.01 
0.032 0.01 
0.040 0.02 

~CO2 
(Ib/mm B~U)= 114.79 

Ibs/hr tpy 

3,325.74 1,I36.74 
2,675.48 898.96 
2,503.72 899.88 
2,628,89 946.40 
2,845.83 1,055.80 
2,603,57 935.51 
3,261.3t 1,2t3.21 
2,700.94 t,004.75 
2,526.55 905.69 
3,146.20 t.t26.81 
2,673.73 938,30 
3,342,19 1,243.29 

Biogenic GHG 
Pass-Throeg5 ’c~’~;"’ 

Based or~ % C02 
I~)slhr       tpy 

5,130.63 1,753.65 
4,352.68 1,462.50 
4,884.75 1,755.66 
3,744.t4 1,347.89 
3,901.54 "1,447,47 
4,649.25 "t,670.55 
4,131.51 1,536.92 
4,049.05 1,506.25 
4,241..17 1,520.32 
4,361.87 1,562.20 
5,541.56 1,944.72 
4,569.7! 1,699.93 

0.76 0.048 0.15 3,969,32 12,305.34 4,456.80 

Total 

Combustion+Pass- 
Through 

Ibsthr 

8,456.37 
7,028.16 
7,388.47 
6,373.03 
6,747.37 
7,252.83 
7~392.82 
6.749.99 
6,767,72 
7,508.07 
8,215.30 
7,911.90 

19,208.07 8,426.12 

2,890.39 
2,361 
2,65&54 
2,294.29 
2,503.27 
2,606.06 
2,750.13 
2,511.00 
2,426.00 
2,689.02 
2,88&02 
2,943.23 
31.51.3.4t 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
Open Flare HAPs 

I Gas Flow Rate: 
,O,perating Hours: 

659 mscf 
8622,17 hours 

CAS MEtblAN !ATA 8OURCI= {; 

Ntl~lb~/" COMPOUND |2} ppmv 

71556 l~l,l-Tdchlot~hane (methy~ ~lorofo~) 1.59 S[~e Specific 
7934~ ....... 1, ~,2,2-Tet~c~om?~hane ....... !.1I 

....... 75~3 1 ~,,:p,ichl~o~ane (eth~,~id~,e dichlo~de) 0.00 S~t~ S~fi~ 
75354 1,1-Dichlor0,~,~ene (v~n~idene ~,~o~de) 

, 0.20 AP-42. 
107062 ,,~ ,~oroethane (e~,~lece 6~chtor de) 7.84 Sile Spe~c 

MOL£CULAR CONCENTRA~ON 

167,86 7,62 

95,96 0.00 

96.95 0.79 

98,96 31.7! 

Unconttofled 

(M~yrl (~ns~y~r~ 

o.1819 .... o,15o3 "0.0036 
0,1423 0.1585 0.0032 
0.0000 0.0000 o.oo0o 
0,0148 O0165 O.0003 
0.5923 0.6594 0.0~32L 

78875 1,2-Dioht~,.r0P~opane (propyJene c~ich~o~de) 0,18 AP-42 
107131 A, cry]enildle 6.33 AP-42 
75150 Cacbon dise~de O,58 AP~2 
s~ .�.,~ ~o,~ .... ’ ......... 0.00 ~ 
4~581 Ca~oqE~ s,~lfi~e 0.49 kP~42 
108907 C~orobenzene ..... ..,,,, , .... .......... 4.30 Sile Spe~c 
75~3 Ch~oroe~,~ne (ethyl ~]o~e) ........... f ,25 AP~42 
67563 ..... ~lerof~m , ,, &03 ~AP-42 

75092 Dic~erom~tha~e (methylene ~hlodde) 4.28 Site Speci~c 

1~04~,4 Eth~benzp~ .................... 4.42 Site Speci~p 
110~3 .... ~Hex~ 3.49 site Spe~fic 
78933 Me~h~ e~hy~,,~e~p,ne ....... 7.09 AP-42 
t0810t Methyl isobutyl ketone t .87 AP~2 ~00,07 
1~84 Perch]omethylene (letra~oroethene} ..... 

. ........ 0.00 :: Site Spec~fic:~ t65.85 

75014 ~1 chlod~,ff ................... 
,:... ¯0.42 

.......... 71432 Be~p~e ....... 1.56 
~0~6~ ........... 1 ,~Dich~oro~p~e(p} ........... 0,00 

..... 1088~3 To~,~ ........ 20.84 
95476 o-X~enes ........ 0,73 
108383 m-X~,l,~nes 5.49 

1t2.99 0.83 0,0155 .... 
53.06 13.74 0.2586 
76.14 1.81 0.0337 

153.84 0÷00 O.0"OO0 

60,07 1.20 0.0225 
112.56 19.8t 0.3699 
64.52 I 3.30 0.0616 

"~ 19.39 0.15 0.0027 

84.94 14.85 0.2774 

106,18 I9.20 0,3586 
86.~7 I2,28 0,2294 
72.10 20,91 0.3905 

7,65 0.1429 

0.00 0.0000 

34.83 0.6506 
site sq~,qinc    52.5o ’i’16:, o.ot9~’ 
Site Specific ~ 78÷1f 4,99 0.0933 
Site Specific    147.0"~ 0.00 0,0000 

S~te Specifici~ 92.13 7&52 1.4665 
Site Specific ~06.f6 3.15 0.0581~"’ 

Site Spe~tlc.:~ 106.t6 23.82 O.4450 

0.01¯73 0.0003 

0.2856 0,0057 

&0376 O.0008 

0.0000 0.0000 
0,025O 0.0OO5 

0.4118 0,0052 

0,0686 0.0014 
0.003o o.oooi 
o.~o89 0.0062 
o~3992 o.oo8o 

Total HAPS 

o.2554 o.oo~i " 
0,4347 0,0DO7 
0.1591 0.0032 
o,00oo o,oooo 

0.7243 0,0145 
&0222 0.0004 

0.1"~38 0.002t 
o.oooo o.00~ 
1.6326 0~0327 

0,0655 0.0013 
0.4954 0.0099 

6.46    0.1293 

NOTES: (1) UNCONTROLLED LANDFILL GAS CONC~=NTRATIONS (a) - (SCC 50200602) where a ~- Reference 9-35. SCC = Source Classificafion Cede 
{2) Hazardous Air Po~lua,qts listed in T~tle i of the 1990 Clean Air Act Amendments, 

(3) HAPs information obtair~e~ from EPA AP-42 Section 2.4.5th edition, ~ 1 

WM01227 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
LANDFILL GAS EMISSION RATE CALCULATIONS Using Title V Permit Values 

The equation below was used to create Table 2 on the following page, 

NMOC equatior~ from 40 CFR 60.754 (a)(1)(i) used to estimate Annual NMOC Emission Rate: 

n 

Mnmoc (Mg/yr) = ~ 2 k Lo Mi [e(~} (Cnmoc) (3,6 x 10~)] 

Where 

Mnmoo = 

k= 

Lo= 

Mi = 

Cnmoc = 

3.6 x 10e= 

tolai NMOC emission rate from the landfill in megagrams per year (Mg/yr) 

methane generation rate constant, year 4 

methane generation #otential, cubic meters per megagram solid waste (m~iag) 

mass of solid waste in the i~" section, Mg 

concentration of NMOC, parts per million by volume as hexane 

conversion factor 

NMOC Eqk~ation Constants 

= 0.023 yr4 

Lo = 139.6 m~fMg solid waste 

:.. Cnmoc = 595 ppmv as he×ane NMOC concentration (from NSPS Subpart WWW, 40 CFR 80.754(a)(I)) 

NMOC emission rate from RATE TABLE on following page,,, 

Year for emission calculation = 
NMOC emissions for 2014 = 

2014I 
62,55 Mglyr = [ 68,95 ton/yr 

Conversion of NMOC emission rate to Landfill Gas Rate 
Maximum Annual Landfill Gas Rate: 
62.55 Mg NMOCIyr * !0^6 gtMg * g-mole/86,17 g * 24.45 I/g-mote * t m^3t1000 I* t0^6 m~/595 m~ NMOC = 

Daily Gas Rate: 
29,829,050 m~/yr * 35.3"~ fl3tm~ * 1 yr1365 days = 2,885,650 fP/day 

Gas Constant for 25 C and 760 mmHq 
62.38 I-mmHglg-mole-K x 298 K + 760 mmHg = 24,45 ttg-mote 

Example Emission Calculation for NMOC 

Go, version from #t~m ~ to mg/m ~_ 

NMOC concentration as hexane = 595 ppmv 

595 m^3 NMOC (as hexane)/10^6 m^3 LFG *’~000 lilers/m^3 * molet24,45 Liters * 86,17 g/mole "I000 mg/g 

= 2096.98 mg/m~ NMOC as hexane 

NMOC Emissions Calculation 

NMOC emissions = 2,096.98 mgfm^3 LFG * 29,829,050 m^3 LFGIyr * 1 Mg/10^9 mg * 1.1023 toniMg 

NMOC emissions = 68.95 tonslyr NMOC as hexane 
Collection Efficiency= 0,75 % 
Cover Factor= 0.15 

IControtled NMOC Emissions = 2,666 tonslyr NMOC as hexane ,, I 

[ 29,829,050 m’/yr I 

WM01228 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
Waste Acceptance 

Year 

~ooo 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

Total 

Note: 1 Mg 

Waste 
Receipts 

gcy 

11,253 
759,749 
837,003 

1,282,080 
1,443,807 
1,497,231 
1,850,556 
1,600,248 
1,327,855 
1,651,631 
1,542,690 
1,710,919 
1,696,343 
1,514,265 
1,269,442 

0 
0 
0 
0i 
0 
0 

I 

Waste 
Receipts 

bcy 

5,627 
379,875 
418,501 
641,040 
721,904 
748,616i 
925,278 
800,124 
663,928 
825,816 
771,345 
855,460 
848,171 
757,t32 
634,721 

0 
0 
0 
0 
0 
0 

Waste 
Receipts 

(ton~ 
4,220 

284,906 
313,876 
384,624 
433,142 
449,169 
555,167 
480,074 
398,357 
495,489 
462,807: 
513,276 
508,903 
454,279 
380,833 

6,119,122 

Waste 
Receipts 

3,828 
258,465 
284,746 
348,929 
392,944 
407,484 
503,644 
435,521 
361,387 
449,505 
419,856 
465,641 
461,674 
412,120 
345,489 

0 
0 
0 
0 
0 
0 

5,551,231 

= 1.1023 ton 

WM01229 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
Cover Factor/NMOC Emissions Calculations 

LAN DFILL: Cottonwood 
U NIT: Active Units 
CURRENT ACRE 63,6 

COVER TYPE COVER FACTOR 

Active area 0.6265 
Intermediate 0. t 110 
Final Cover A 0.0305 
Final Cover B &0295 
Final Cover C 0.0132 
Final Cover D 0,0000 

COVER ATTENUATION FACTOR (CAF) = 

ACREAGE 

10 

29.3 

0 

0 

24.3 

0 

Enter the name of the landfill 

Enter the name of the unit (ff any) 

Enter the footprint acreage. 

0.0985 
0.0511 
0.0000 
0.0000 
0.0050 
0.0000 

Enter the average size of the active face. The cover factor is based on 50% air and 50% daily cover. 

Ente~ the acreage with 12" soil~ (or other like material). 

Enter the acreage with 2 feet day and 6 inches top soil. 

Enter the acreage with 3 feet clay and 6 inches top soil. 

Enter the acreage with 3 feet clay, 2.5 feet protective soit and 6 inches top soil. 

Enter the acreage with 3 feet clay, 40 ml HDPE, 2.5 feet protective soi~ and 6 inches top soil. 

63.6 Total Line~ Acreage Constructed 

0.1547 This is the cover attenuation factor for the specified unit. 

LANDFILL GAS COLLECTION SYSTEM 

CAPTURE EFFICIENCY (CE): 

CONTROL EQUIPMENT EFFICIENCY (CEE): 

o.75 Gas Collection System and Open Flare began operating in Feb 2008 

o.98 Gas Collection System and Open Flare began operating in Feb 2008 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
TOTAL HAP EMISSION ESTIMATES Using Title V Permit Values 

Modeled Landfill Gas Rate 

Gas Collection Efficiency: 

Cover Factor: 

29,829,050 m~fyr 

75% 

0.15 

Hourly Rate 

0.1202 mcf/hr 

HAP/VOC Compounds 

1.1 ,t-Tdchtoroethane **(methyl chiorof.o..r..m..)’~ ............ 
’;t’. 1,2,2 ’t~=trachloroethane* 

Median 

ppmv 

0,48 

1,11 

Mass Uncontrolled After Controls 

Molecular Concentration Potential Emissions 

Weight (mg/m~} (Mg/yr) (tons/yr)    ton/yr Ib/hr 

133.42 2.62 0.08 o.og 0.0033 o.oooe 

167.85 7.62 0.23 0,25 0.0097 0,0022 

I, 1-Dichioroe!..h...ane.ie.thyiiden~ dichloride)* = 2.35 98105 9.51 0,28 .............. 0.31 0,0-~21 0.0028 
1, !-Dichioroethene (vinylidene chto rid.e, !,*, ........... 

1,2-Dichloroethane (ethylene d!~h!odde)* 

1,2- Dichtoropro,p, ,a,n,e,,,,,{,.propylene dichloride)* 

Acrylonitrile* 

Benzene* (AP-42 no co-d!,s,p,,osal 

Carbon disulfide* 

Carbon tetrachioride* 

Carbonyl sUlfide* 

Chlorobenzene* 

Chioroetha~e (eth~i ~hloride)* 

Chloroform* 

Chloromethane (methyl chio.ride)* 

Dichloromethane **(methylene,,, ,c, ,,h,!,,o,,ride)* 

Ethylbenzene* 

Hexane* 

.M,, ercury (total)* 

Methyl ethyl ketone* 
.~ ................ 

iMethyt =sobutyl ketone 

Perchloroethylene **(i~i’~:’~’~:h 10roet hone)* 

............::Toluene* (AP-42 no co-disposa! de,f,a,,u!!) 
TricNoroethene* 

Vinyl chloride* 

Xylene* 

Total HAPs 

0,20 

0,41 

0.18 

6.33 

96,94 &79 0.02 

98.96 1.66 0,05 

1 I2.98 0,83 0.02 

53,06 13,74 0,4! 

1.91 

0.58 

0.004 

0.49 

0.25 

1.25 

78.11 

0,03 0.0010 0.0002 

0.05 0.0021 0.000( 

0.03 0,0011 0.0002 

0,45 0o0175 0,0040 

6.10 0.18 0.20 0.0078 O.o0ie 
I ~81 0.05 0.06 0.0023 0.0005 
0,03 0.001 0.001 0.0000 0.0000 
i.2O 0.04 0.04 0,0015 0.0003 
1.15 0.03 0,04 0.0015 0.000~ 

3,30 0.10 0,11 0.00",~ 0.0010 

0.15 0.004 0.005 0.0002 0.0000 

2.50 0.07 0,08 0.0032; 0.0007 

49.68 1.48 1.63 0.0632; 0.0~44 
20,02 0,60 0.66 0,0255i 0.0058 

23,16 0,69 0,76 0,029w 0,0067 

0.0001 0.0000 0,0000 

0,69 0,0266 0.00r~l 

0.25 0.0097 0,0022 

0,83 0.0322 0.0073 

4.87 0.1883 0.9430 

0,50 0.0193 0,0044 

0.62 0.0239 010054 

1.73 0.0668 0.0153 

76.13 

153.84 

60.07 

112.56 

64.52 

119,39 

50.49 

200,61 0.002 0,0001 

20.91 0.62 

7.66 0.23 

0.03 

t.2! 

14.3 84,94 

4.61 106.16 

6.57 86,18 

2.92E-04 

7.09 72.11 

1.87 100.16 

3.73 165.83 

39,30 92.13 

2.82 131.38 

7.34 62.50 

25.30 0,75 

148.09 4.42 

15.15 ....... 0i~ 

12.1 

18.76 0.56 

106,16 52.54 1,57 

Total Non-VOM Haps (1,%1 TCA + dichloromethane + PCE) 
14.279 0.552 0.126 

Other ~0~P0.u rids 

Methane 

NMOC,,, (VOM) 

Hydrogen Sulfide *** 

Median 

ppmv 

540000,0 

300.0 

Molecular Concentration 

Weight (mgfm=) 

16.00 353374,23 

417.18 34.00 

Mass U ncontroiied 

Potential Emissions 

(Mgfyr) ........ (.tonslyr) 

10540.82 t1619.14 

62.55 68.95 

12.44 13,72 

Afte~ Controls 

ton/yr |bthr 

449.33 

2.67 o.61 

3.43 0.78 

* = Hazardous Air Poflutants listed in Title III of the t990 Clean Air Act Amendments 

** = Exempt VOC 

Information obtained from EPA AP-42 5th Edition Section 2.4 (1~/98) on individual NMOC and HAP concentrations in 

Tables 2~ 4- ~ and 2.4-2 and footnote c of tabte 2.4-2. 

The control efficiency is based on an average 0% area coverage of gas extraction wells at the facility. There is no collection aystem in place 

See cover_O2.xls for cover factor determination. 

WM01231 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
Crusher Engine Data 

Month 

December 13 

January 

February 

March 

Apri] 

May 

June 

July 

August 

September 

¯October 

November 

December 

TOTALS 

Engine 
SO2 Emissions           NOX Emissions 

S02(ib/hr)= 0.32 NOX([.bth .r,!,,= ........... ~.:9 
tpy 

o,o78 

o.o61 

o.oo5 

o.157 

o.172 

o.o56 

o.o66 

o.o2o 

o.o42 

0.000 
0.032 

0.000 

0.688 

VOM Emissions 

VOM(ibfhr)= 

CO Emissions            PM Emissions 
C. "(~’i’il~thr)= ’ ............ i,,:,06,’’ I~’i~liib!hr=) ............ 

Ibsfhr tpy 

0.017 

0.013 

0,001 

0.034 

0.037 

0..012 

0.014 

0.004 

0.009 

0.000 

0.007 

0.000 

o,149 ........ 

tbsthr 

0.350 

0.350 

0,350 

0,350 

0.350 

0.350 

0.350 

0.350 

0.350 

0.350 

0.350 

0.350 

0_350 

Run Hours Ibs/hr 

33 

32 0.320 

25 0.320 

2 0.320 

64 0.320 

70 0.320 

23 0.320 

27 0.320 

8 0.320 

17 0.320 

0 0.320 

13 0.320 

0 0.320 

281 0.320 

.......... tpy ~ Ibsthr 

0,005 4,900 

0.004 4.900 

0.000 4.9OO 

0.010 4.900 

0.011 4.9OO 

0.004 4.900 

0.004 4.900 

0,001 4.900 

0,003 4.900 

0.000 4.900 

0.002 4.9O0 

0,000 4.900 

0.045 .......... 4.900 

0.39 

0.390 0.006 

0.390 0.005 

0.390 0.000 

0.390 0.012 

0.390 0.014 

O.390 0.004 

0.390 0.005 

0.390 0.002 

0,390 0.003 

0.390 0.000 

0.390 0.003 

0.390 0.000 

0.390 ............. 0.055 

1.060 

1.060 

1.060 

1.060 

1.060 

1.060 

1.060 

1.060 

1.060 

1 .O6O 

1.060 

1.060 

1.060 

0.35 
tpy 

0.006 

0.004 

0.000 

0.011 

0.012 

0.0O4 

0.005 

0.001 

0.003 

0.000 

0.002 

0.000 

EXAMPLE CALCULATIONS 
Engine Size = 158 hp 

tpy = Run Hours x Rate (fb/hr) /2000 fb/ton 

fbs/hr = Run Hours/24 hrs/day / # of days/month x Rate (tb/hr) 

Emission Rates for S02, NOX, VOM, CO and PM were taken from Section 7.3.6 and 7~2,12 of Cottonwood Title V Permit, 11/06/02 

Percent Throughputs 
hrstday 

[Dec-Feb 28.7%]"Mar-May ,~3:3%~ 
lAnnua, Hours 281i 1.08 

[JuniAug 18.5% ]"S"ep-Nov #.6%j IPeak Ozone Hours 58J       0.89 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
Crusher Unit Throughput Data 

Month 

December 13 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

TOTALS 

i:’l~’~’s~hput 
tons 

660 

640 

500 

40 

t ,280 

1,400 

460 

540 

160 

340 

260 

5,620 

Uncontrolled Controlled ............ ~0% 
P~ Emissi0n~ * PM Emissions * PM Emissions * PM Emissions * 

tpy tpy Ibsihr 

0.01 

0,01 

0,00 

0,03 

0.03 

0,01 

0.01 

0.00 

0.01 

0,00 

0.01 

0.00 

0.13 

Ibs/hr 

0.90 

0.90 

0.90 

0.90 

0.90 

0.90 

0.00 

0.90 

0.90 

#DIVI0! 

0.90 

#DIV/0I 

0.90 

0.001 

0.001 

&000 

0,003 

0,003 

0.001 

0.001 

0.000 

0,001 

0.000 

0,001 

0.000 

0.013 

EXAMPLE CALCULATIONS 

* PM Emissions assumed to be the same for TSP, PMIO & PM2.5 

tpy = PM Emissions Factor x Throughput (tons)/2000 lb/ton 

PM Emissions Factor: O. 04522            lbs/Ton processed 

Emission Factors for PM were taken from Condition 7.2. 6 of Cottonwood 
Title V Permit, 11/06/02 

Percent Throughputs 

] Dec-Feb 28. 7% I Mar-May 

18. 5% I Sep-Nov 
Processing Rates: 

Annual 20,0 tons/hr 
Jun-Aug 20. 0 tons/hr 

43.3% 

9,6% 

0.09 

0.09 

0.09 

0.09 

0.09 

0.09 

0,00 

0,09 

0,09 

#DIVI0! 

0.09 

#DI.V/O! 

0.09 

WM01233 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
Fugitive Roadway Emissions 

Vehicle Type 

Transfer Trailer ..... ’ ..... 

Front End Loader 
Rear End Loader 
Ro~l-O..~ �ont~’i’r;~ ......... ’ ........ 
Other 
T-Plate 
Pdvate Truck 
Tractor Trailer 
Dump TrucEs ,,, . 
V0~o ...... ,, ’.,,,i 

Vehicle Wt. 
Unloaded 

(ton) 

!6,5 

15.5 
17.8 
~4 
3,8 

I 

15.6 

........ i2 ........ 
26 

Vehic{e Wt. 
Loaded 

[ton) 

Mean 
Vehicle 
Weight 
(tons) 

38.5 27.5 
28,8 24,05 
23 19.25 

26.8 ....... 
3,,0,,g ..... 2,2.45 

5 4.4 
3,1 ....... 2.8~’ 

35.2 25.4 
17 14.5 
38 f ..... 32 " 

of all 
Trucks 

50% 
13% 
13% 
5% 
3% 
6% 
1% 
0% 
0% 
t5% 

lO0% 

s = surf, mat. silt content (unpaved)= 6.4 % (from Table 13.2.2-1) 
sL=paved road surface silt ~oad (glm2) = 7.4 glm2 (Table I3.2.1-3) 
M = surface material moist, cont. = 0,2 % (default vafue) 
P = # of day/yr with precip. = 115 days 
UPR = Tota~ ~ength of unpaved roads = 2000 ft 
PR = Total length of paved roads = 0 ft 
VMT = Vehicle mite traveled 
W = fleet mean vehicle weight (tons) 
N = Number of days in the averaging period 365 
Controt Efficiency 90% 

* Trucks/ 
Yr 

15,050 

,,,3,,9t3 
3,913 
1,505 

9O3 

301 

4.515 

30,100.1 
actual tO’~ in 2014 >> 

100,00 tons of soil cover 

Net 
Vehicte 
Weight 

(tons), 
....... 331,100 

29,348 
13,545 
15,~’~1 

54; 80 

380,833 
100,000 

Mean 
Vehicle 
Weight 
(tons) 

13.7,5 
3.13 
2.50 
1.12 
0.67 

.... o.o3 

4.80 

0.38 miles 
0.00 miles 

(Per Title V Application 01040051 dated April 2001) 

Formulas for Emissions Factors: 
Unpaved Road: E = k * [s~ 12]^a * [W/3]^I , * [(365 - p)/3 ~5] (AP-42 Ch~ 

Constant PM2,5 PM10 PM30{TSPi 
k (ib/v~i3 ...... 0.~3 ..... 1.5 

a 0,9 0,9 0,7 
b ..... 0,45 0.45 0,45 

,ter 13.2.2, 12/03) 

Paved Road E = [(k ~ (sLJ2)^O.65 ~ (W/3) ^1.5) ]* [~ . P/(4 * N)] (AP-42 Chapter 13.2.1, 12/03) 
~onstant     | PM2,5 I PM10 I P~30(TSP) I 

Emission Calculations: 
{W = Fleet Mean Vehicle Weight = 26.00 tens ISurn of Mean Vehicle H~f x % Vehicles on Site 

....... Vehicles Miles �:’"(2.5) ...... E (10) ....... E i=TSP) Unpaved Roads ........... 30,100 ........ 0,3~’ 0.2364 1,54t8~ =,5.7114 Paved Roads ........ ~b, lOO ...... 0.00 ..... 0.2200 ....... 0.8800 ...... 4,51(~2 %tal (t°,,,n,stYr) - IJnc°n,t,r°!led " ........ ’ .................. 1,35 ...... 8.~’~) 32,56 Contro~ Efficiency .......... 
, ....... 90% 9,,0%1 ........... ~0% 

,Total(tonsh/r):Ci)’~ro ~ ........ ’ ........... 
, ...... " ,,,,i ............. 0.13t ............... 0,’~"1 3.26 

Total (Ibthr) - Co.n..trolled ................... 0,i0’~"I 0.676 ] ....... 2.5~15 

NOTES: 

* Vehicle COunf calcula~gd usin9 actual waste volume data (tons) and AP-42 net vehicle wt, ~istffbufion of vehicles t~pes 
*" Factors for PM emissions from vehicle exhaust, break wear and bY~ wear are not subtracted our, since EPA MOBILE 6,2 is 

***~Ho~dy emission rate calculated assurnin~ 2600 operating hr~r. 

33. 40 ’i’on wasfe p’~’r VM~ ~ wasi~ tonna~e / # vehi¢les /read len~ith (mites) ..... 

WM01234 



Cottonwood Hills RDF 
2014 Annual Air Emissions Report 
Fugitive Stockpile/Cover Emissions 

Operating 
MOnth . Days 

January 
February 

March 
April 
May 
June 
July 

August 
September 

October 
November 
December 

TOTALS 

Waste 
Intake 

22 30,O76 
2O 25,262 
21 31,506 
22 29,663 
22 28,988 
20 37,258 
22 36,903 
22 32,743 
2O 31,029 
23 34,446 
20 27,170 
21 35,789 

255 I 380,833 

Intake Rate 
(tons/day) 

t,367 
t,263 
1,500 
1,348 
1,318 
1,863 
1,677 
1,488 
1,551 
1,498 
1,359 
1,704 

1,493 

Soil Cover 
Density 
(Ib/cy) 

21600 
2,600 
2,600 
2,600 
2,600 
2,600 
2,600 
2,600 
2,600 
2,600 
2,600 
2,600 

2,600 

Refuse 
Density 
(lb/cy) 

1,100 
1,100 
1,t00 
1,100 
1,100 
1,100 
1,100 
1,100 
1,100 
1,100 
1,100 
1,100 

1,100 

Percent 
Soil 

Volume 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 
15% 

Cover Used 
(tons/day) 

485 
448 
532 
478 
467 
660 
595 
528 
550 
531 
482 
604 

529 

Fugitive Dust Emissions (tons) 

PM2.5 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.005 

PM10 
0.001 
0.001 
0.001 
0.001 
0.00I 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

o.o14 .... 

TSP 
0.002 
0.002 
0.003 
0.002 
0.002 
0.003 
0.003 
0.003 
0.002 
0.003 
0.002 
0.003 

0.031 

Cover Used (tonstday) = Waste Disposal rate (tpd) x Soil Cover Density (Ibtcy) / Refuse Density (Ibfcy) x % Soil Volume 

Formulas for Emissions Factors: 
Aq~re~ate. H.and!ingfStorage P.[fS.....(from AP-.42 Chapter 13.2.4, 1/95): 

E (Ib/ton of material) = k x (0.0032) x [(U15)^1.3 / (M/2)^1,4] 

Constant PM2.5 PM10 TSP Comment 
U (mph) 9.66 9,66 9.66 Wind speed for St. Louis, Mo, from. Tanks 4.0 Model database 

M (%) 12 12 12 ]’able 13.2.4-I; MSW Cover 

k 0.11 0.35 0.74 

E (Ib/ton) I 0.0001 I ’"~’~’6002 0.0005 ................................. 


